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. This study explore] the effects of a modified mastery -
lear@ing strategy as well as locus of control and aptitade on
-achievement, attitudes, and on-task behavior of high school chemistry’
‘students (N=156). Mastery learning in this study was modified t> ' _
liamit diagnosis and remediatior to ¢wo cycles. Three treatament groups

- ‘were included: (1) contrast (no diagnostic/remediation procedures) ;

RS (2)‘studgntfnanaged,reneaiation (students selected their osn
remediation following diagnosis): and (3) teacher-managed remediation
(teachers zssigned remedimation based on diagnostic test results). _

Results showed that the wodified mastery learning strategy influsnceld -

ABSTRACT -

on-task behavior and achiemement indicating that high school
chenistry teachers may Successfully employ such a strategy to
- inczease the on-task behavior and achievement of their students. Lack .
of significant-differencessbetween the two experimental groups '
suggested -that assigned remediation may not be necessary t> bring
about achievement gains; s#wmply having remediation available for
students to use on their owm may be sufficient. (Author/JN)
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ATTIPRNES, AND TBFTASK nmvm_ozm SCHOOLSEHEMISTRY STUDEN‘JS '
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asmore fomsilie by teeflars If sigifficant achievement gmins can
be made witir 2 fhmil mefer of Mm la’and if
stuaents can mawﬁng _diation.
In a WWg setting, «thegestion
aﬁ.aes whether theme a.q:peaof studem:swhomyhbetter
ablc to airecttheizw Rottezﬂsss) lmscmscx:l.bed

: aeonstzuct, locusdmmid:mybenseﬁ:linimi.gating _
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mdiatiqn stixteqy. mc-txu:t desc:ibes:percepticn of contml

- ranging from that of infeddmils pexceiving ttmselves as being la:gely.
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: in coutrol -of their bebavior and subsequent rewards (intemal 1ccus of
control) to individuals bel‘ieving that fate, luck‘ or chance controls

~
Ay

W rewards (external locus of ‘control). ‘rhis chara.cteristic may mediate
the degree to which students can successfu]:ly manage self-directed
. -remediation. An intuitive argument can be made that students who are
more internally controlled would be better able to direét tbeir own

3

¢ - remediztion than students who are more externany controlied.

O&x recent research (cf lbsenshine, 1577 and I.omx and Cooley,

L

g 1979) h=s dm::mented a significant relationship between student on-tas:
behavior and student achievement On-task time is that time during

vbieh learnexr is actively engaged in leaming (lel, 1963).

\

‘These s¥tud.ies suggest. that student behavior my be a more signiﬁcant
factor in detemining student outcomes than teacher behaviors or
A .'teaching strategies - a point that has been argued by Medley 1977.,
- Anderson (.1976\ reported a study in ‘which mastery learning Procedures
| "were shown to increase on-task behavior'of students.

" Problem

r

This study explored the effects of a modified mastery learning

”

strategy_ on the acbieve;nent,’ attitudes, and on-task behavior of high
school chemistry students of differiag aptitude ani locus of control.

- . -

Specifially the study addressed tbe following quest:.ons o Y

1. What effect does a modified ma.stery learning strategy -
have on (a) achz.evement, (b) attitudes, and (c) on-
task bebavior of high school chemistry students? _

v . 2. Do students of different locus of control orientation '
e . " exhibit different (a) achievement, (b) attitudes, and -
- ' (e} on-task behavior? .

3. Do students of different academic aptitude exhibit
' different amounts. of on~task behavior? U

° . : - ‘. ’ .
‘e \ . .




o

. Will the application of a mastery learning strategy .
cauae a change over time in on-task. hehavior of &igh
sch::l chemstry stuhu? . .

NSO
N

patonale
Amnberof studies in seweral snbject armas and a.cz-s guiew
from elemeutuy to. college haveﬂemnstrated the ‘success-=t ttzu-,..q
leaming strategy. Swanson (192%) fozn:d the mastery learsing stz ey
-significantlrsuperior when conpa:ned to a control ..:a:t:egy-tha::n
.notntilize diagnostic and remedi:a:tion exercises in high schoal
chemistry .J.asses- Goodson and Okey (1978). employing masterz'm
| 'tecbniques in a college level intmducto:y physical science ca:nn.
£ound studeni:s receiving - formative testing along with remedia.tiﬁ
sb:.:wed increased achievement when compared to students receiv:i:ns
. | no remediation. In a comprehensive review of mstezy learming=m -~ .,
_ Block a.nd Burns (1977) concluded that mastery leaming students
: achieved significantly higher 61s of the time over mstexym
o I.imited research on the qt.esticn of student—directed versus teadhe ~
directed remediai:ioa has shown -inconsistent results. Goodson .ar— =y
(1978) found that student-directed remediat.ion and teacher-direr—se
- r renediationagrpups both outscozed a contzol group. bc:did—no&l&z
- between thelmlves Iong (1978) found that a teacher-directed
a remediation Broup out-sco:ed a student-directed remediation grommEdt
: tenth ‘grace hiology students. o | N
| Hastery leaming studies of student attitudes tourd schoo]:ingeb

not show results as’ clearly as those of cog-.xitive achisvement.

N
-

Wentlinq (1975) and Sanders and Yeany (1979) reported:n signiﬁczm: .
differences in attitudes toward instructim as a resuh: of mastery

r
. . . Lo




wwhi e I.ong ase) mtudentsin a
M .eﬁ-me&"’.a,;ion seu:i-.ug emedsm.cantly zmore
wtoward msema:inn than studemss—in eiatar e
onrium e o eontzol gtp:;?gtt;l.ng |
w\eoked at l'nw 3mecus of éontzal sadiaths: stndent
mm inconsistenzmults. Sammderg g-3TSsany ("979)
iiod Went'e}i middle school scieficessitafienss txachieve

)

signd@Scat1; nﬂ:gherthan ex:ex_'nal-a-é:iented Studexfaetn astudy - : )
mmmmum stzateg:lec. Iaxg (XmE) amd Yeany, ‘-
et-al), (TEM) reported no main effects due to l.oc:ssufcont:ml orientation
withh e Tege Biology sti:.ciéz_nes' when diagnosis-remedfmt-ion techniques.were

ﬁaa&.

ne_‘expezhntal sample consis@ of 156 stuslents from 9 classes
ennﬂled.:h&st-yeaz chemistry in_an urban/suh:ban high sc.hool in
mste:nSouthCamlina.-/Tﬁerewere 84ma]al=and72 females in
ther-sample; 130' were white and 26 black. 'nxe ames were relativelv
he::xogenem:s with respect to grade level, race, amd aptitude. -Each
—=f the jmact classes was randomly assigned to one sf “the three
A3 x3x2 (creatment x aptitude x locus of =mtrol) fixed-factor

desdsn was used in the study. Students were blodﬁ. on three levels

of academic aptitude (high, average. and low) basd'.on the IQ measure

from the IowaT asts of Educat:lonal Development muist & Peldt, 1966) .

—




_‘ ) ’ . | . . ) . A .. ) . :' 5 .
The Tarellectual Medwwenént ResponsBitity (IAR) scale wam-mmed—to
asse-mdstratmlocus of contmnl ;mcélée and Crandall. 1968).

cd

Subjetys: ware blochedi-an_-two levels-af=locus of con&ol (3mwrnal and -

»

’

F

Instzuction faran —lasses vas ‘characterized by a bremtof
leerure, questionmss:.ons. labo:atory work, demmicms.
zanc nﬁio—visual nata:ﬁs ~ Course objectives weze made avaﬂ;able to
ATTwmtndents. Unit quismes, diagnestic quizzes, and remedimtion
actigities were (/ievel..afed cooperativeiy by the investigator and .

¢

comrating teachers. Diagnostic guizzes were based on logical subunits

“ofemach wnit's objectaves. The diagnostic quizzes were admimistered..

approximately every=yird day of instruction and typically took about
five minutes to conp,&e!:e Remedxation exercises were keyed to objectives
and were chosen fromza variety of sources other ..han the .original |
inst:uctional materials.

’

These materials were used under three treatment conditions:

Preatment 1 (Contrast group). This group received the same
?.nstmctidn as the other two groups but without diagnostic guizzes and
remediation ac;tivzt:.es.

'keathent.z (Student-direéted remediation).. Subjects were given |

the same im.tial instruction as the contrast group, but witb the adaed
feature of diagnostic test:u:g and remediation exercises. Students
g_raded diagnostic tests themselves and ~-j,eler:t:ec'l :emediat:l.o:z activities
fromapoolontheirowninitiative. Allpertinent remediation * - :
activities were l.ept on file in a central, easily accessihle location

74

N
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‘ifnemy

' (Cardinet, et.al., 1976).. Table 1 pmvides a sunmary of :l.nsttuments

:l.nthec:lass:oom. . _
zzeﬂ:ment3 (Teachezbdirected remediatio:i!. ni.sgmwed

. A

tbesan:naterials hzstructiqn, anddiagm:i:mstsasman_tz
ﬁoweve.r. the texcher mdmly seIecl:ed a mmmym

sanepad.available boﬂ::eatmentz. neseadﬁdthswere ass:Bgnedas
partctzegularclass:nstmctiom metwoe@:l:nentalgmups -
(Treatments 2 and 3) mtthrouthqclescf&gn:sisanﬂrmeﬂiadon |

Depe ueasures

Quims based on the instzuctianal objc..ivas were givemat;the vor

.endoteachofthethreeunits. Attheco:dusinn:o‘ftngst@a

questiannaire was adnﬂmistered to detemineattiﬁnies of studmts
tovar2 science and sc:ience :I.nstzuction. T!:mugi:r.m:the studrmexly

' on-taskobservationmasu:es were made folhwing'@oced\—'c' mggested

-by Anderson (1976). The on-task measure was a 'z-ga:l::rt scle. ehssifying
students as either on\or off task. me time each student was aagaged
in on-task behavior was. esti.ma:te_g_gz_‘-aking the—pmrt—of‘the on-task

_———————— T

" codes :elativetothewtalnmbetofcodes 'msﬁnal.criteﬁ:on

measnre for each studem: was derived by taking the average of all
on-task observations &u:i:ng the stndy The. reliability of the on-task
Deasure was assased by application of ge.neralizability theory '

- 3

useafor dependent measures. o : ._




“4 ‘Results .

',m and standard deviations for the achievement tests, the

a&ituh_mnmire and the on-task observation masum_a;o?bmsented
in Tablg:l:!.‘. Analysis of variance procedures with treatment. {T)
aptitmh. EET) and locus of control (T.0C) as main effects variables

| were mato- determine the probability of real differences among the
means. robability letels of F - ratios are reported rather than

adopting anx a asriori of level.

o

Ingext i‘abie_II _a:bout here .

-Preliminary analysis of the dataj indicated no- signi:ficant three—way
-interact;ﬁonssothefinalanalysiSwasrnnspecifyingonlytwo-way
interactions. T}ie computed F - ratios'.with their associated probability .-

2 -

values are presented in Table ITI.

t

Ingsert Table III about here.

On all the achievement measures, the main effect due o treatment
was significant (see 'I'a.ble.m)g: Post hoc analyses were carried out to
dscermine which groups were achieviné better than others | orthogonal
contrasts and Dannett-t tests wexe used for these comoarisons. '.I:hese
analyses indicated that on all achievement tests both the teacher- |
mna,ed and student-managed mastery learning groups significantly
outscored the contrast group. Only on the first achievement test was
there a signiﬁcant difference between the two mastery 1.;arnhg groups. -

In this case, the teacher-mnaged group scored significantly higher



-

4
-

than the student-managed group. ) -

.

. '. Analyses for main effects due to treatment indicated no significant
differences in attituc\le tc:ward science and. science instruction (see '
' !'ableIII) Ontheon.-taskmeasurethemaineffectduetothetreatment
) ‘las ‘significant (F = 21. 56. B = -0001): Post hoc ‘analyses indicated .
S - that the average on-task l\aehavisr of each of the mastery learning |

groups was significantly higher than ‘that of the contrast groups, but

-
- -

were not significantly different from each other. . ' | -
\ .
Analyses of min effects due to locus of control indicated no .

3

significant differences among igroups on any of the criterion measures
except attithde toward science instruc (see Table m). However,
" this @ifference was confounded by a significant disordinal treatment .
by locus of control mteraction. Post hoc analysis of this interacticn
indicated that internals in the student—managed mastery lea:r.ning group
_ indicated a significantly higher positive attitude toward science.
- . ] instruction than did externals. '

' A trend analysis ‘ZXeppel, 1973) was carried out on the on-task
measures to determine if there was a significant chang;e in on-task
behavior over time. The analysis indicated there was a significant
.linear.trend (é = 12.86, p < .001) in on-task behavior. Figure 1
shows that, over time, the two masgtery learning groups increased

- on-task behavior while the contrast group descreased on-task behavior.

. .

-

' Insertrigurelabcuthere"

B B °© : g -
- The min ‘effect due to aptitude on on-task hehavior ‘was significant

(see 'i'ahle I). Pest hoc analysis using the Newman-Keuls maltiple
' ~

-~ 3 ’ Pl




.

. leaming groups. - '

.

ccnparison procedures indicated that the avera'ge cn-task behavior of

the low aptitude group was significantly higher than that of the average

P

aptitudegronp. . . ’ : . N . ' _ )

COnclusions

- .

Across the three achievement measures, the mastery learning groups
‘were consistently fa;red. sigm.ficant achievement ‘gains were made with
only two cycles of" diagnosis and remediation. Yet an inconsistency in

the performance of the two mastery learning groups were evident. The

.~

teachexhnanged group achieved sigm.ficantly higher than the student-
mnaged group on the first achievement test: on. the second and third
achievement measures, no significant difference& were found between the
two nastery learning groups. ' '. . ' _ ;

A possible explanation for the inconsistency in the effects of
treatment on the two mastery learning groups may be that withont direct
teacher guidance, the students in the student-managec gmup were slower
to. realize the benefits that_could accrue from the system. Once the ',
henefics from the system were appavent, thien the students might have
been more attentive to the diagnostic tests and remediation exercises. _‘
and hence achieved at a- level comparable to the teacher-directed mastery

‘l‘hese Tesults do not support the hypothesis that the maetery
learning strategy could result in more positive attitudes paralleling
higher achievement gains. S'rudents who elect to take high school chemis-

try probably have rather positive attitudes toward science and science

_ instruction to begin with;’ increased achievement by itself may be insuf-

ficient to maS:e such positive attitudes‘even more positive. The fact



Do , . | | | : T

that the attitudes of the two mastery learning groups did not: change is
of interest. The use of formative quizzes and remediation exercises .,

 could possiby be viewed by the student as just additional work 1 ama
thus tend to lower attitudes _ _ ) '

: Both variations of the mastery leaming strategy had a positive .
effect ou on~-task behavior of the students when’ oompared to the contrast \
group, but no ._di.ferences in on-task behavior were found between the

two mstery leamning strategies. In view of the significant relationship
' between on-task behavior and achievement noted by other researchers
| (cf. Rosenshine, i977; an) » this finding of increased
e : on-tas): behavior is noteworthy T _ . - .
nthough a logical argument fan be made for differential perform—
- ance by internally and externally oontrolled students, this study
c

lugely fa.iled to Find suoh d.fferenoes. ‘Ihese findings were oonsiste::‘-

with those by -Saunders and !eany (1979).

<

. In the case of a*titude toward science instruction. a significant
_ .interaction of instructional strategy and Iocus of oontrol appeared‘in——'--~¥-
. ,'_tbe student-mnaged'treatment gromp. Titernals in this group showed .
~ . more positive atti‘l:udes toward instruction than internals in either of
the other treatment groups: externals had a less positive attitude toward
instruction than externals in either of the other treat;nent groups. This ,
. .'finding is in accord with Danier and Stevens (1976) and Parent, Porward._ .
' Cantor, and Mohling {1975). Internals would tend to prefer the situation' :
of the studeat-mnaged gzoup: they would be ontheir own to manage remed- .
iation. Erternals would likely. not prefsr the situation of the student-
vmaged group: -they would prefer the teacher-managed group where instruc-v

o tional decisions wére ma.de ‘by the teacher. i _




. -they more be more Ii.kely to pay attention-'

: m:. study. offers little support for Biooin's (1968) hypothesis
Tthat a mastery lea.ming st:r:ategy can- decrease differences in achievement
among aptitude 1evels, as evidenced by the signiﬁ.cant main effect dne

toaptitudeandbythelackofanysigniﬁmttreatmntgroupby : .

aptitude :I.nteract:lons. , Possibly this failnz:e to support Bloom's .,
hypotha:l.s is due to the modifications of mastezy learning employed :l.n

[

.thisstudy:twocyclesofdiagnosisandremed:.ationmaynotbe

sufficient to reduce the differences :I.n ach:.evement among aptitude groups. .

_ nleﬁ.ndingthatthelowaptitudegroupspentthelargestpercen-
.‘tageoftimeontaskis interesting. This ﬁndingmgpoasmyhe
jattr:lbutable tothe context of the study-ff:.rst year chemistry For a

low aptitude stud.nt to elect chenﬂ.stry is a significan" step in itself.
‘Such st'c.;ents are prcbably highly motivated to pay more attent:lon. ._‘
Among. high school students. chemistry ususally has the reputation of being

v,

_a@d:l.fﬁculteonrse The:efore. iflwaptitude students elect chem.stry

i

!Ihe application of e mdiﬁed mstezy 1ea:r.ning strategy in«this-

- . ) .-,.,
e . o
_.g,:.’s ‘, w2

sttdy h'e resﬁlted :ln an :I.ncrease in’ ach:.evemat of hi.gh school chemistry

students i‘he diagnostic test:lng with feedback and the increased on-task 3

L
e Bt

heheviormaybeoperatingj@ointlytohringaboutthega;nsin’achzeve-

s

nent. ~Add:ltiona.1 research—j.s needed to determine the xelative contri

hudon of diagnosis with feedbackandon-task hehaviortothe achieve- '

L e

s
i T . ! -

B nlisstudyofferssomeenpiricalevidenoe tothehighschooiehen'ls
try teacher that instructional strategies can signiﬁcantly increase '_

' H




_ _achieve'men.t.- 'nze; mdifigadon. cf the mastery leaming strategy employed
° in this study did increase achievement when compared to a mon-mastery
. Bign school chenistxy teachers may be more willing té spend time.

coustructing fomative tests and using remediation activities with the ’
knowledge that chly two cycles of diagnosis-renediation can increase

_ student achievpment. 'n:is modified use of mastery learning may well
be more appealj.ng to high school chemistzy teachers. In fact, the re-
snlts:of this study suggests that 1the assignment of remediation activ-

" itdes my not be necessaxy to bﬁ.ng ahout gains in achievement. . Simply
having the remediaticn activities available may be, sufficient to increase

achievement,

'S

o

_ A meta-analysis of diagnostic—prescriptive studies by Yeany and
Miller (1980) suggests that :emediation activities ‘may not even be neces-
cary to inc:ease achievement. '!hey found that there was only a slight
inczease in«the effect size across studies using diagnosis and remediation s

a8 ccupared to studies using only diagnosis with kncwledge of results of
the diagnosis and no remsidation. Perha;:s the diagnostic tests serve 1'.*

o focﬁs—tme attention of the students-on'the specific objectives to be

'assessed onsthe stmativa test and prcvide objective-specific p:actice

snfficiently well to bring abont “the achievement gains This finding

'. mhis study l__failed to establish arelaticnshipbetween locus of -
| control and student outcomes. But the finding cf a significant
‘ - intezaction hetween locus of contzol —and instructicnal strategy on the

. ,m .
- attitude of students toward sciénce instmcticn ptovides evidence to

| suggest that students of differing locus of contxol do pe:ceive the




hstructional setting diffemtly. Knowledge of locus of control = .
orientation of students may make tbe teacher more sensitive to students
whoneedmoredirection.. o _" d s

. mefacttbatthisstudyshowedaclearrelationshipbetweenon-task
behavior and instructional strategy suggests that teachers may increase |
on-task behavior by employing a modified ma_stery learm.ng strategy.
'.l'his.'stndy aia not explore specific oomponents of the mastery learning
strategp that night be respons:.ble for 'the inoreased on-task behavior.

A Inplementatign of a mastery learning strategy requires ooordination of».'
several different activ:.ties-diagnostic testing, feeciback. and use of
renediation activities. Before any of theee are used in ‘the classroom
'tbere must be planning and preparation of the mater:!:als an these activ- i
ities on the part of the teacher -are management-related activities. |
Other studies have shown a pos:.tive relationship between classroom man- )
egunent and on-task behavior (c£. Anderson. Soott, Bvertson. & Emer.

' 1979). Perbaps the use of a nastery learning strategy enhances the

P

.mnagenent of the classroom whioh, in turn. leads to increased on-task

\a

behavior. o= o

cadl e
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